Laney College, Math Department

AMATYC Contest (Spring 2012)               SOLUTIONS

1. [B] Two dice turn up 1 while the remaining die turns up 2, 3, or 5.  So 
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3. [C]  2/29/58 is impossible as the year is not a leap year.  4/30/120 isn’t of the form mm/dd/yy.
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6. [B] 
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9. [A] In the 1st column, the bottom two cells cannot be 5, and so 5 is in the 3rd entry.  The bottom can’t be 4.  So the 1st column is 12543.  The 1st row can be argued in a similar way – note the symmetry w.r.t. to the diagonal – to be 12543.  The bottom row is 31254.  By symmetry the 5th column is 31254.  The 4th column is thus 43125.
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14. [No answer, free credit] The midpoint of 
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16. [B] First of all, include 1, 2, 3, 4, 5.  For numbers with two or more digits in base 6 and base 9 rep, we write 
[image: image127.wmf]9

6

A

B

B

A

L

L

=

. As the worth of each place other than the unit place is divisible by 3, we have 
[image: image128.wmf]A

B

º

 (mod 3). For 2-digit case,
[image: image129.wmf]9

6

BA

AB

=

, so 
[image: image130.wmf])

1

9

(

)

1

6

(

-

=

-

B

A

,  i.e. 
[image: image131.wmf]B

A

8

5

=

, impossible.  If the far-left digit 
[image: image132.wmf]B

in base 9 rep is at the 
[image: image133.wmf]n

9

 place, it’s worth 
[image: image134.wmf]n

n

n

B

B

6

)

5

.

1

(

9

×

×

=

×

.  For 
[image: image135.wmf]5

³

n

, 
[image: image136.wmf]1

6

6

)

59375

.

7

(

9

+

>

×

×

³

×

n

n

n

B

B

, impossible.  For 
[image: image137.wmf]4

=

n

, 
[image: image138.wmf]4

4

6

)

0625

.

5

(

9

×

×

³

×

B

B

, so we must have 
[image: image139.wmf]9

6

5

1

1

5

EDC

CDE

=

, contradicting 
[image: image140.wmf]C

B

º

 (mod 3).  So there are at most 4 digits.  For 
[image: image141.wmf]2

³

n

, 
[image: image142.wmf]n

n

B

B

6

)

25

.

2

(

9

×

×

³

×

, so 
[image: image143.wmf]A

B

<

¹

0

, thus 
[image: image144.wmf])

1

,

4

(

)

,

(

=

B

A

 or 
[image: image145.wmf])

2

,

5

(

, as 
[image: image146.wmf]A

B

º

 (mod 3).  Possibilities are 
[image: image147.wmf]9

6

4

1

1

4

DC

CD

=

,   
[image: image148.wmf]9

6

4

1

1

4

C

C

=

,  
[image: image149.wmf]9

6

5

2

2

5

C

C

=

.  (
[image: image150.wmf]9

6

5

*

*

2

2

*

*

5

=

 is impossible, as 
[image: image151.wmf]4

3

3

3

6

6

)

5

.

1

(

2

9

2

>

×

×

=

×

.)  
[image: image152.wmf]9

6

4

1

1

4

DC

CD

=

 implies 
[image: image153.wmf]0

)

9

9

(

)

6

6

(

)

1

9

(

1

)

1

6

(

4

2

2

3

3

=

-

-

-

+

-

-

-

D

C

 , i.e. 
[image: image154.wmf]22

12

5

-

=

D

C

, which won’t work for 
[image: image155.wmf]5

,...,

0

=

D

.   Likewise 
[image: image156.wmf]9

6

4

1

1

4

C

C

=

 implies 
[image: image157.wmf]20

=

C

, impossible.  Now 
[image: image158.wmf]9

6

5

2

2

5

C

C

=

 implies 
[image: image159.wmf]5

=

C

.  We thus have 1, 2, 3, 4, 5, along with 
[image: image160.wmf]6

552

.
17. [C] Gauss’ Lemma states that a polynomial in 
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19. [D] Each class contributes one member, and then either one class contributes two extra members, or two classes contribute one extra member each.  This gives 
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  Then exclude the case with all Eng majors forming the committee and the case with all CS majors forming the committee.  So the answer is 592.
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